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Description 
Clamping Device for Hexagon Bits 

Background of Invention 
[0001] i. Field of the Invention. 

[0002] The invention relates to a clamping device having a 

hexagon receptacle for hexagon bits. The clamping device 
comprises a radially movable locking element for engage- 
ment of a locking recess of the hexagon bit, wherein the 
locking element projects in a rest position radially in- 
wardly into the hexagon receptacle. 

[0003] 2. Description of the Related Art. 

[0004] Many screw connections are carried out with mechanical 
or electro-mechanical assist devices, wherein mains- 
operated or battery pack-operated reversible drills, me- 
chanical ratchet devices or the like are used. As a univer- 
sally suitable tool, so-called hexagon bits have found 
great acceptance. These hexagon bits have a substantially 
hexagonal cross-section and are secured in matching 
hexagon receptacles, wherein the torque transmission 


from the hexagon receptacle onto the hexagon bit is real- 
ized by surface pressure acting on the lateral surfaces of 
the hexagon bit. For adaptation to different screwing 
tasks, an easy exchangeability of the hexagon bits is de- 
sirable. Corresponding snap-on connections enable, as 
needed, the use of bits for screws with slotted head or 
Philips head, socket bits or other hexagon bits that are 
adapted to the respective work situation. Hexagon bits 
having a quarter inch size are a widely accepted interna- 
tional standard. 

[0005] | n operation, securing of the bits in the axial direction was 
found to be a problem. Hexagon receptacles with inte- 
grated magnets are known wherein the magnet is de- 
signed to prevent, on the one hand, the inserted bit from 
accidentally falling out of the receptacle. On the other 
hand, the bit is to be magnetized in order to ensure adhe- 
sion of the screw on the bit. The holding force of the 
magnet however may not surpass a certain magnitude so 
that the inserted hexagon bit can be exchanged by hand 
without tools, for example, when it surpasses a wear limit. 
In particular, when having carried out a screwing action by 
applying high torque, it can occur that a hexagon bit re- 
mains stuck on the screw head and slips out of the 


hexagon receptacle when removing the screwing tool. 
Long bits or specialty bits have a higher weight, and the 
magnetic holding force can be too small for such bits. 
[0006] ciampingwith a hexagon receptacle are known in which 
the clamped hexagon bit is secured in the axial direction 
by means of appropriate locking elements by positive en- 
gagement. For this purpose, the hexagon bit has locking 
recesses, for example, in the form of a circumferential an- 
nular groove that is engaged by the locking element. For 
insertion and removal of such bits, a cumbersome release 

action is required. 
Summary of Invention 

[0007] it i S an object of the present invention to provide a clamp- 
ing device in which the hexagon bit is reliably secured and 
which allows easy exchange of the bit. 

[0008] | n accordance with the present invention, this is achieved 
in that the locking element in the rest position is secured 
with regard to its radial position by a cylindrical securing 
wall of a locking sleeve and, in the axial direction of in- 
sertion of the hexagon bit, is movable into a receiving po- 
sition in which a radial deflection of the locking element is 
enabled. 

[0009] Accordingly, a clamping device with a locking element is 


proposed, wherein the locking element in the rest position 
is secured with regard to its radial position and is movable 
in the axial insertion direction of the hexagon bit into a 
receiving position in which a radial deflection is enabled. 
In this connection, the locking element is in its rest posi- 
tion when no hexagon bit is inserted into the receptacle. 
For inserting the hexagon bit, the bit is pushed in the ax- 
ial insertion direction into the receptacle until it strikes 
the locking element that projects radially inwardly into the 
hexagon receptacle in the rest position in which it is se- 
cured. Upon further pushing of the bit in the insertion di- 
rection, the locking element is moved in the axial inser- 
tion direction until it reaches its receiving position. In this 
receiving position, the locking element can be deflected in 
the radial direction so that the hexagon bit can be in- 
serted completely into its hexagon receptacle. When in- 
serting the bit, an automatic release action for the locking 
element is provided, and the locking element subse- 
quently can be returned into its rest position for positively 
securing the hexagon bit in a captive way. The insertion of 
the bit requires only the insertion step. A separate release 
action for the locking element is not required. 
[0010] The locking element is expediently designed such that it 


is axially movable against the force of a pressure spring 
that surrounds the hexagon receptacle. After deflection of 
the locking element into the release position, the locking 
element can subsequently return automatically into the 
locked rest position. A manual locking action is not re- 
quired. A coil spring provided for the above described 
purpose that surrounds the hexagon receptacle requires 
only minimal space. 

[0011] According to an advantageous embodiment, a stop plate 
is arranged between the locking element and the pressure 
spring. The stop plate has expediently a radial inwardly 
slanted portion in the area of the locking element. A pre- 
cisely defined frictional connection between the pressure 
spring and the locking element can be obtained. The in- 
wardly oriented slanted portion creates a radial inwardly 
oriented force component that assists snapping of the 
locking element into the locking recess of the hexagon 
bits. According to an advantageous embodiment, the 
slanted portion is in the shape of a spherical cap; this 
provides an excellent guiding action of the locking ele- 
ment that is embodied as a ball. 

[0012] The hexagon receptacle has advantageously a slotted hole 
in which the locking element is guided in the axial direc- 


tion. The slotted hole provides with simple means a guid- 
ing action of the locking element that is limited in the 
longitudinal direction of the hexagon receptacle and pro- 
vides a fixed guide in the circumferential direction. 

[0013] For a simple and reliable locking or release of the locking 
element in the radial direction it is advantageous to pro- 
vide a locking sleeve having a securing wall. The securing 
wall secures the locking element in its rest position 
against a radial outwardly oriented movement and locks 
the locking element in this way. The resulting positive- 
locking action of the locking element results in a great se- 
curing force. The clamped and locked hexagon bit is held 
captively even under extreme conditions. 

[0014] For an easy removability of a clamped hexagon bit, the 

locking sleeve is expediently designed such that it is mov- 
able from its initial position in the direction of a free end 
(receiving end) of the hexagon receptacle against the 
force of a pressure spring. For removing a clamped and 
locked bit, the locking sleeve must only be pulled in the 
same direction as the bit for its removal. When moving the 
locking sleeve, the locking element is released. The 
hexagon bit can be removed. The locking sleeve can be 
simply pulled by two of three fingers of one hand and, at 


the same time, the bit that is being released in this way 
can be removed with the same fingers in the same direc- 
tion. The pressure spring causes an automatic return of 
the locking sleeve into its initial position so that the lock- 
ing element is locked in its rest position. Cumbersome 
separate locking or release steps are not required. 
[0015] According to an expedient embodiment, on the wall end 
of the securing wall opposite the free end of the clamping 
device when viewed in the axial direction, a radial out- 
wardly extending slant is provided. Like the inwardly ori- 
ented slanted portion of the stop plate, the slant of the 
securing wall results in a radial inwardly oriented force 
component acting on the locking element. The locking el- 
ement is forced reliably into the locking recess of the 
hexagon bit. In the axial direction, advantageously on the 
wall end of the securing wall facing the free end of the 
clamping device, a radial inwardly extending stop is pro- 
vided. In this way, a precise relative position of the locking 
sleeve to the locking element is provided. The axial stroke 
required upon insertion of the bit for release of the lock- 
ing element and also the axial release stroke of the lock- 
ing sleeve for removal of the bit are precisely predeter- 
mined and can be adapted to the demands of the opera- 


tor. 

[0016] For reducing the manufacturing expenditure and for sim- 
plifying mounting, the locking sleeve is expediently em- 
bodied as a substantially rotational symmetrical rotary 
part. For an easy release action for removing a clamped 
bit, the locking sleeve advantageously is provided on its 
exterior with a surface profiling. The sleeve is easily actu- 
atable even in the case of a soiled environment as well as 
when using protective gloves. 

[0017] The locking element is advantageously configured as a 
ball. The relative movements between the ball, hexagon 
bit, stop plate, and locking sleeve can be essentially de- 
signed such that a rolling action is provided. In this way, 
only minimal wear will occur. 

[0018] | n the case of a clamping device integrated into the tool 

shaft of a machine tool, the locking sleeve expediently has 
an outer diameter that is smaller in comparison to the 
outer diameter of a drill chuck receptacle on the corre- 
sponding end of the tool shaft. When the drill chuck has 
such a configuration, it can be simply pushed across a 
mounted clamping device and can be secured on the drill 
chuck receptacle. Accordingly, retooling e.g. a reversible 
drill from screwing action to drilling action can be carried 


out without removal of the clamping device for hexagon 

bits. The camping device is captively secured. 
Brief Description of Drawings 

[0019] pig. 1 is a longitudinal section view of a tool shaft of a re- 
versible drill provided with a clamping device integrated 
into the end of the tool shaft; a partially inserted hexagon 
bit is shown. 

[0020] pig. 2 shows the arrangement of Fig. 1 with the hexagon 
bit having been pushed farther inwardly so that it has 
pushed the locking element into the release position. 

[0021] Fig. 3 shows the arrangement of Figs. 1 and 2 with the 
hexagon bit snapped into place and locked. 

[0022] Fig. 4 shows the arrangement according to Figs. 1 to 3 

with forwardly pulled looking sleeve and partially removed 

hexagon bit. 
Detailed Description 

[0023] Fig. 1 shows in longitudinal section the tool shaft 19 of a 
cordless (power pack-operated) reversible drill in the area 
of its end 20. The tool shaft can also be that of a mains- 
operated reversible drill or of any other hand-held ma- 
chine tool. Into the end 20 of the tool shaft 19, a clamp- 
ing device 1 for a hexagon bit 3 is integrated. The clamp- 


ing device 1 comprises a hexagon receptacle 2 that is 
configured as a unitary (monolithic) part of the tool shaft 
19. The hexagon receptacle 2, in the illustrated embodi- 
ment, has a cross-section of a symmetrical hexagon 
wherein the hexagon bit 3 that has a matching cross- 
section is insertable with minimal play into the receiving 
end of the receptacle in the axial insertion direction indi- 
cated by arrow 6. Instead of the hexagon cross-section of 
the hexagon receptacle 2, it is also possible to employ a 
suitable triangular cross-section or the like. It may also be 
expedient to employ instead of a receptacle for the 
clamping device 1 that is integrated into the tool shaft 19 
a separate component as a clamping device 1, for exam- 
ple, for attachment in a three-jaw chuck, in a ratchet de- 
vice or the like. 

[0024] a locking element 4 is provided that is embodied as a ball 
18 in the illustrated embodiment. It is also possible to 
employ a pawl-shaped locking element 4, a spring wire or 
the like. The looking element 4 is secured in a slotted hole 
11 provided in the hexagon receptacle 2 and projects ra- 
dial inwardly into the hexagon receptacle 2. The hexagon 
receptacle 2 is provided on its exterior with a locking 
sleeve 13 that extends approximately across the entire 


length of the receptacle 2. The locking sleeve 13 is con- 
figured as a rotary part having rotation symmetry. On its 
inner side, the locking sleeve 13 has a circumferentially 
extending cylindrical securing wall 12 that rests on the 
exterior of the locking element 4. The locking element 4 
is illustrated in its rest position and secured by the secur- 
ing wall 12 against movement in a radial outward direc- 
tion. 

[0025] By means of a pressure spring 7 that is embodied as a coil 
spring 8, a stop plate 9 is forced axially against the lock- 
ing element 4 in the direction of the free end 14 of the 
clamping device 1. The stop plate 9 rests by means of a 
radial inwardly oriented slanted portion 10 against the 
locking element 4 so that the locking element 4 is preten- 
sioned radially inwardly and axially in the direction of the 
free and 14. The slanted portion 10 can be embodied as a 
plane, as a spherical cap or the like. Because of the axial 
force component, the locking element 4 rests against an 
end of the slotted hole 11 facing the free end 14 and also 
against a stop 17 of the locking sleeve 13. The stop 17 
extends radially inwardly on the wall end of the securing 
wall that faces the free end 14. In the rest position of the 
locking element 4 illustrated in Fig. 1, the hexagon bit 3 is 


insertable in the direction of arrow 6 until it strikes the 
locking element 4 that projects inwardly into the hexagon 
receptacle 2. 

[0026] The locking element 4 is movable within the slotted hole 
1 1 against the tensioning force of the pressure spring 7 in 
the direction of the arrow 6 in the axial direction of the 
receptacle 2. 

[° 027 ] In the area of the end 20 the tool shaft 19 has a drill 

chuck receptacle 21 on which, for example, a three-jaw 
chuck can be secured. The outer diameter D of the chuck 

2 

receptacle 2 1 is greater than the outer diameter D i of the 
locking sleeve 13. 
[0028] pig. 2 shows the arrangement of Fig. 1 with the hexagon 
bit 3 having been inserted farther in comparison to the 
position of Fig. 1. The locking element 4 has been moved 
by the hexagon bit 3 axially in the direction of arrow 6 
relative to the rest position illustrated in Fig. 1 and is now 
in the receiving (release) position. In the illustrated receiv- 
ing position, the locking element 4 has been axially 
moved relative to the securing wall 12 such that the se- 
curing wall 12 is no longer positioned at the radially out- 
wardly oriented side of the locking element 4. The locking 
element 4 has been moved radially outwardly in the i 1 1 us— 


trated receiving position that it no longer projects into the 
hexagon receptacle 2 and releases the passage (bore) of 
the receptacle 2. From the position illustrated in Fig. 2, 
the hexagon bit 3 can now be moved completely up to the 
stop 26, and the locking element 4 is forced by the force 
of the pressure spring 7 in the axial direction against the 
slant 16. 

[0029] | n the illustrated embodiment, one locking element 4 is 
provided; accordingly, the illustrated axial deflection has 
caused the stop plate 9 to be in a slanted position. The 
slanted portion 10 of the stop plate 9 is angled inwardly 
to such an extent that even for the slanted position of the 
stop plate 9, the slanted portion 10 exerts a radially in- 
wardly acting force component onto the locking element 4 
and prevents a complete movement of the locking ele- 
ment 4 in the outward direction. It is also possible to em- 
ploy two or more locking elements 4. 

[0030] pig. 3 shows the arrangement according to Figs. 1 and 2 
where the hexagon bit 3 has been inserted to the point of 
striking the stop 26. The hexagon bit 3 has a locking re- 
cess 5 that, in the illustrated embodiment, is configured 
as a circumferential groove. It is possible to provide re- 
cesses having different configurations, for example, blind 


bores or the like. The slanted portion 10 of the stop plate 
9 and the slant 16 of the locking sleeve 13 (Fig. 2) effect 
via the pressure force of the pressure spring 8 a radial in- 
wardly oriented force component as a result of which the 
locking element 4 is forced into the locking recess 5. 
When the locking element 4 illustrated in Fig. 2 rolls or 
glides along the outer contour of the hexagon bit 3 into 
the locking recess, it is first radially inwardly moved by 
means of the stop plate 9 into the locking recess 5 and is 
subsequently moved in the axial direction into the rest 
position illustrated in Fig. 3. The securing wall 12 of the 
locking sleeve 13 positively surrounds the exterior of the 
locking element 4. The rest position illustrated in Fig. 3 of 
the locking element 4 corresponds to the rest position ac- 
cording to Fig. 1. By engaging the locking recess 5, the 
radially outwardly secured locking element 4 effects ac- 
cording to Fig. 3 a positive-locking and captive securing 
action of the hexagon bit 3 in the axial direction. 
[0031] The locking sleeve 3 is slidingly guided in the axial direc- 
tion on the exterior of the hexagon receptacle 2. In the 
area of the free end 14, at the inner side of the locking 
sleeve 13 a pressure spring 15 is arranged; it is supported 
with one end on the flange surface 27 of the locking 


sleeve 13 and with the opposed end on the stop ring 23. 
The stop ring 23 is supported in the axial direction by 
means of a spring ring 24 arranged in a circumferential 
groove 25. The locking sleeve 13 is slidingly movable 
against the force of the pressure spring 15 in the direction 
of the free end 14 and thus in the direction opposite to 
the arrow 6 that indicates the insertion direction. 
[0032] For removal of the hexagon bit 3 from the clamping de- 
vice 1, the locking sleeve 13 can be moved in accordance 
with Fig. 4 against the force of the pressure spring 15 in a 
direction counter to the insertion direction 6. Under the 
effect of the pressure force of the coil spring 8, the lock- 
ing element 4 still rests against the end of the slotted hole 
11 that is located at the side of the free end 14. The lock- 
ing sleeve 13 is moved to such an extent counter to the 
insertion direction 6 that the securing wall 12 no longer 
surrounds the exterior side of the locking element. The 
locking element 4 is radially outwardly released and has 
moved so far outwardly that it no longer projects into the 
hexagon receptacle 2 or the locking recess 5. The 
hexagon bit 3 can be removed in a direction opposite to 
the insertion direction 6. The removal direction of the bit 
and the pulling direction of the locking sleeve 13 required 


for bit release coincide accordingly. Pulling the locking 
sleeve 13 from the position illustrated in Fig. 3 into the 
position of Fig. 4 and the removal in the same direction of 
the hexagon bit 3 can be carried out simultaneously and 
with one hand. For improving gripping of the locking 
sleeve 13, the sleeve 13 is provided on the exterior with a 
surface profiling that is formed by two circumferentially 
extending grooves 22 in the illustrated embodiment. 

[0033] After release of the locking sleeve 13, it is automatically 
moved into the position illustrated in Fig. 1 under the ac- 
tion of the pressure spring 15, wherein, by means of the 
slant 16 and of the slanted portion 10 of the stop plate 9, 
the locking element 4 is forced radially inwardly into the 
position where it projects into the hexagon receptacle 2 
and thus into the rest position of Fig. 1. 

[0034] while specific embodiments of the invention have been 
shown and described in detail to illustrate the inventive 
principles, it will be understood that the invention may be 
embodied otherwise without departing from such princi- 
ples. 


